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(54) SURFACE MODIHED INORGANIC MINUTE PARTICLE AND ITS USAGE AND METHOD OF MODIFYING 
SURFACE OF INORGANIC MINUTE PARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface modified inorganic minute particle excellent in dispersion 
stability, and not liable to gel over time, and its usage, and a method of modifying surface of an inorganic minute 
particle. 

SOLUTION: This inorganic particle is a minute particle treated with the following two compounds (A) and (B). 
Compound (A): alkoxide of a metal and/or its partially hydrolyzed (condensed) compound. Compound (B): an 
organic silica compound shown by general formula (1) and/or its partially hydrolyzed (condensed) compound. 
YmSiXn (1) wherein Y is an organic functional group, X is a hydrolyzed group, m and n are each an integer of 1-3, 
and they satisfy n+m=4. 
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(54) [»ii!0!>«)»] Sief3«2n;«:ft«miRg?«J:r^Offiil62:jltfl»lfi^ 



(57) mm 

(A). (B) •cmim^tixtsimL^'dhi. 

it^m ( A) : ^MCDT^b^ + i/ KSteJ:c;/*tett^- 

{b^i^ (B) : Tie-«s; ( 1 ) r^nStiswta^^-YS 

Y. S i X„ ( 1 ) 

tt-en-e<ai~3©S8i[r*r>r. m+n = 44Sis-r 

) 



1 

] Tie2fi(D{b^ (A) > (B)vmm 

Y. S i X. (1) 

(fil/, YttWtSWtlS. X«J)D7k^WttS« mteJ;0* lO 
n«^n^ni~3©Sm-C*or. m+n = 4?:?SIS 
TS. ) 

inmS2 ] ma-m. ( i ) {c*ji>-r, y*it;w=1^;1' 
•C«>Ml>«-C*i9> X3!>5-'NPii^>M^, 0R« (fil.. 

H. s*ie)jii3:n'2.^ife< ia©g^$nri,>r*> 20 

0-7 ofis%t?*a. nnmsiicmioimm 
mm^t^miii§<o^ffmic>titmmm.nT<D 30 

|i|^*50. 0 1~9 5*S%-C*S. it*JS3{caiS© 

a 

DDo 

i / w > ^--im(i>^-^mifimM±w<o 1 0 ~ 7 

(A) . (B) i^fltS-SS. «f<i»8Si^i^^©^^g 
-Hm. 50 
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(A) : ^HWTJUn^^^i^ KS*$J:0'/S/ctt-e 
{b^fe (B) : Tia-IK^ ( 1 ) Xmtti^^^T^% 

Y. S i X. ( 1 ) 

n«-?-n-eni~3©igSit-C*-3-C, m+n = 4%?i£ 

f*. ) 

[^?^©»«?clfti«] 
[000 1] 

[^?«©s-r?.ajfj^i?] ^m'^tK.^mt. 

[0002] 

[Sf*©sJB] JiiJJS^«ii^©«M*«wr5:^SiL 
<8lll4W-rSi'^>»fb^*s|g3%$hrt,i^,fc«>, w 

««)ig©asKiECTH5a««i»©s!a«:atR-r s c t 

[000 3] «aS3SSSa^-©^ffi4V^>*5. 

mmmmximm^icmmamti c tf)mmx 
*4t3tAi. mmmmtfcimm^komiixmmxm^ 

[0 00 4] -&©.#„ ^7;U3=<^'>Kffl«, ^WfiEtt 

■c*f3r;i'3+'>S©5rr.r£tt*siaf(,»/c». ^^ssitfii 
i^©«fflccwss-ets^Lli». i/A^u. ^mrji^i'^ 

[0005] 

Xjii^tfhWmt, igB#e<jyji'{b*iJa#{c< < , 
S«l4{cgnyt^iij3p.aai^tej:o--e©fflji<!:m*®t 
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[000 6] 

ii*i^^$nsci4miut, L/C 
(A) . (B) -cRs^fflSsn-r^c?). 10 

[0007] {b^(B) : Tie-HM^ ( 1 ) -CTnStl 

Y. S i X, ( 1 ) 

(fit. YttWtS'ffte*, X«JD7k^J»ttS. mfcJ;D'' 
n«-?-n-eni ~3©ISK-C*-7r. m+n = 4?:j8Jg 
) 

i^w^mifiti^^wmmm-'^-^mms., iie^ffi® 20 

S«:J:i3 55(«$n/ci!R«l3^Sc8l^4±(*©0. 0l~9 
5S:»%$tj, c©j5^lta?F.S(«l^^^Wiffi^«5«> 

©^its{c*fr*Mts»iSie^©si^*si 0-7 oits 

[0 008] C©j5««lJS{S«i^^WfifiE«J»Sfc. WIS 
lM)li©^gt«K)lftt S«i^ii»8i^<DSl|^*s 0 . 0 1 ~ 

ifflfi£«J^{*©l 0~7 0K«%t?*SCt3!)5r**. VX 

©^tt«{c*tL0. 0 l-QSSS^^tr, 

[0009] *|%WK:*^*^6^J?p°nB, ^©^*5, ± 

©1 o-7o«a%■c*6^)lffliSi^S1^!l*^e.^#?>n/c^ 40 

umt. mwhm^i. isizmoit^^ (a) . 
(B) tistm^^i>^^icti, 

[0010] 

(*) mm. ^©^{t!^. mm. mmmm^km 
ifictffivfti. cn6®^-^-ci. (*) K<b so 
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WKA^l/^l^ ±se^)i (*).Kfb«5itr«. T i 

0. > ZnO. CeO, , Fe, O3 ^©^H«ffiSt14 

^ m mm^. sn (iv) swKfb-Y>t;'?A 

( I TO) Ui^oinJh (*) K^b^es : S b (V) #W 

Kfb;^x^o;^xjR (*) ij{b^; Cd. SnO, > i 
m^m<DT>^^>m (.7i<.)mm: Feo. Fe. o 

, . VO. . V, O, . wo, . ReO, > I r O, , 

Ruo, ^omm^ (tK) mmmom^mmi^m 
(*) Kfb!ej«, mm±. mtitcm^<DmBmmm 

[0011] ^mm-cm^^htimmmmii'u. 

<. fcijt«. «T©©~®(CW*SRta!^*^lfSC 

CD 5l^1■^8iJRtste> fm^mtc\tmmmtj:^(o^ 

1. {;vo{7Uiv mm i'©ii6affl • m&mwiimi: 

® ^mm±mm. mmmm. mmmm^mutoi^n 

[0012]® ^mimmi:m?>mmmmL^, 
® ms.\tm ^om^miimtz nmmmnf; 

S8.#>6. »SL/<«0. lMmJi(T-C*0. 3 6KJif 
*0<ttO. 05/imOT. Sfc»SO<»0. 03y 

mOT-C*S. ST-Sf3:S'?©^e(cJ:-^rjSS§nS 

t,»6*a-5»St^^fil[^©^tj(SiSDdB, !(f*L/<H 
0 . 1 M mWT-C* *) . S§«tt©]i5l,^iafiS^?rff S/cii?) 
{C«> S?){C»$L<B0. 0 5Mmt{T, i^KSf * L 
<«0. 0 3*/mOT-e*^, l^XfiiT-SiL-TB. tc 

ll»rtr-d'©^%©3!feS{cMi/r« ^A)\^vymcj^ 
•3-c. *lfe?«-cfflc»6ns^^^JF.S!tite^=■©^s^SDw 

«. aWi4{cfft^*^Sr>?*L<tt0. 0 5/xmblT. 
$?)Cc!!f* L< «0. 0 3/LimfelT. ^#«:!lf*L/<B 
0. 02 0Mint(T-r*5. 

(«ffl*ttawc 5fb^«!i { A ) . { B ) ) i^mn-cm^^ 
e.n52a©fb^ (a) . (b) b. jiiMSs^iae^© 
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Hfl-Cti. it^ (A) . (B) {t. ^^^(D^btj:i>\^ 

[00 13] *^B^t?ffli^6n^{t^5B? (A) {t. 
tbxu. Tis-iK^ (2) rssns{b^l^!«rPW-s 

M(OR)« (2) 

(2) ^cM^r. MiLTt^. {fc-^igJ (A) TfUJt 

[0 0 14] -m^ (2) ^ctec^r. Rtur^j. 7;u 

^)imi)^xmm(^x^L^< . mm^ i -2 o(Z)T;b+ 

J:^^j:gm5n/cr;u+;wS^i^sn^p (A) 

t e r t - :/h+>^F. ^^s e c h=^^S^r;l/5::.'5 

x»?Af-h^- t e r t --i/h+i^F. ^^?:::-'?Af'F 
7- s e c -:/h + ^> F. F ^x F 

F. ^^-'jAf*F'7'fy7'DjJ<^^^>F. ^^x«i7Af* 
F^2-x^j^^=^^V=^^$^F. f-^fxr^Af-F^Yv:/ 
h+i^F. ^^x-^A^^f*- F. ^^^'^ArF^-^ 
F + t^F. ^^x»j;Af*F^ F + t/':7*n^^>' 
F) . ^^^^--^Af-F^ (>^;U:7xy+t^F) . 9^ 
x»5Af*F'5n-y:^o+i/F. ^^x'JAf-F'^n - 40 
:/F+i^F. ^^:^'i?Af-F^Xf*T';n+->F. 
^^.-jAt'X ( h ';x^y-;WT^>) ->?>fy7*pj}<+ 
i/F^0[)^3?x»j?ArJUn+i^F : t^;l'r3-»i?Ar h ^ 
n-:/h + >^F. A-f F ^ t e r t - :/F + 

Sx'K. i/;l/n::.»^A'f* Fy 2 -x^;U-^+y + i/ F. 
jU3x»i;A7'F7>f v:/F+t^F. i^;U3Xi?Af" F 7 
xF+t^F. i^;l/3X'i?Ay-F^'<y7'nj}<=*^^F. 
;Unxt^Ar h 7n -7*njJ<+i^ F. i^il' n x 't? A h 
^ (2->^5^;l'-2-yF+^'F) ^cDi^;Wnx»t7Ar 
Jl/n+S/ mf)^m7ik:Sn^. 50 
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[00 15] se^c. ±is^T;i'3+>/Fo^^(*r 

(gp^) Jra^^ft? (ffi^) «5*>ft^Jg5 (A) 
ttiho fct^LJiS. ^JS7Jl'=i=^i^FX/^gp^WW:»n7K^> 

mt)i i^mmi^t^ hoists) mmmyi^mm^m 

7;u^x»;;AFy>fyy'njJ<+^'FcD3a(*r*^ 
Si^7;W5x»5A;i-+-9->f F>fyyut:-u--F. 

?Srffli^6^^ft:^5^ (B) Jit. TiB-«5S ( 1 ) 
[0 0 1 6] Y. S i X„ (1 ) 

tio ) 

±iB-JM!^ (1 ) (C^Jl^r. Y^J. 7)l^)im. i^^U 
7;i/+;bS. 7y-;ua. 77;i/=<^;i'S*jJ:i>'7i^;u» 

RS (fit. R^J^^ST-. 7;i/=^Ji'S. >'^n7;i'+ 

ji/S. 7') -Jim. 7^)i^)misj:i:^7iy)mf)^fi>m 

[00 17]{b^(B) tbX\t. tctm. brx;l. 

Fy^F+e>i^y>. fcfx;bF yxF+5>>^7>. l^x 
;UF y:^ (/3-^ F + i/x F+i^) fx;UFy 
7-12 h^iyiyv >m<0 i^^^^Jl^k'^'y^tf y ^ > i^SiJ : 
N- (2-75>'x5^;i/) -3-7 5y:^nfc:r;v^^;b 
i^^F+i^t/y>. 3 -N-y xx;b-r-r ^ yy'n 
tVbF';y h + e^e>y>. N. N* -t*;^ C3- ( F 
jih'^Uty^JJl) ynb";bD x5'U>i/7^ >^(D7 5 
y3^i^^>:^yy^y >^J : r-^';>'F + i/ynf;i/ 

F F+i^i^y>. 6- (3. 4-x;l^+t/i/^q^ 
x^;l/F 'jy F+^>t^y>^cox;J<+t/^5/^ 
>;^7 7y*';>^5^Si]: 3 -i'ciny*Pf;UF h^i^u 

3gi/^>:^.>-:r»j>ysij: 3->;i':^y"Fy*nb-;i/F y 

^F+>'t^y>^(Dpf;U;^:/Fl^i>^>:*'7y*»;>^ 
S»J:N-(i. 3->?y^;by^y7=>) -3- (FU 
xF+i^^"Jib) - 1 ~:/n>'>*>7^>l|CD^^^ 
S/^>;^'>y*y >y?RJ ; N - (2 - {\^::^)l-<yV)l7 
^y) x^;u) -3 -7S yy'P tvuh y ^ V^i^iy'y 

> • ffiKtB^<D:^7^:t >^5>y ^ y >^ : ^ ^ 
-'I'h y ^ F+^/i/'7>. F y^^;l/-^ F + >'^>'7>. 
t^;bF yxF + ^>^y>. t Fn+Vx^jl/ F y ^ F + 
^^2^'7>^(D7;i'+;u^i^^>:^7y'y>^Sf'J: r-^i 
F^ntvi/F yx F+i^t^y>, ■^=*^'y-y ^;Ui^e^ 
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ga2S©{t^ (A) . (B) iJgMS-y-'SCiKiO 

mf^M. ccDSM«> tct^ii. mmMn'f-i^tt 

(A) , (B) ^rzg^-rscitcjcotfbns, 
[0018] mimmm^i:^tsmmii^i:mmti>fciib 

mmtLXkt. SEK:ii^ltS^**54 O'C-2 5 O'CC 

x?-U>i^'j3-jUx5=-Jl/x— f-;l'7-fef-- h. x 
g^U>yja-jl/:?'?jl'X-f-;UT-fef— h. :/Dt*U 

>t 9)11—7- :7'afu>f";3- 30 
;l'*yx5^;l/x-f-Ji'> yycifl/>*"j3-;t/^ryj< 
5^;l/x-f-;l'. h 'j7"nfu>i^'j3-;l'*/'^?-;l'X 
— f-;k 7'nfU>i";3-;Ujt9^jl'X— f-;l/T-fe'f'- 

:/n fU>i/';n-;l/x5';l'X-f-;br-fef-- h, 
3--^9^;i'-3-> h+i'r/i'y-^u. 3-^^;i'-3 

>. f-h^t Kay7>i?*^ifsci*5-c«r. cne. 40 
(0019} mm^i-c^tti^i^^m.\t. 1 w t %vxr 
(A) , (B) K, mmmL^f-tnmc. cn 

(A) . (B) iM^JSSS[«i^=-iCDie^iiI^CC^l^-C 
». i^{CPIS«)5:C>Ai, -fb^ (A) ©ie^«*5, jlKtst 
^SSfi^^otb^ffiM (m' /g) tc>ffur{b^ (A) 
©^)lMT-ilSSJft#t?0. 000 1~0. Immol/ 50 
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m' T^SiSfSK. 0. 00 1~0. 04mmol 

[ o o 2 o ] m^mm-^^tsmwtit^ 

(A) . (B) ^jg^^i^oasjniiffccoi^-ct*. !^ 
vimmm\.^ifi, mm^vi{t-^m (a) *ti^L/c^. 

fb^ (B) *S6tCtg^^*C 

m^?:dtJ!SSH*i{b^^ (A) . (B) ?:2i^-r5 

( A ) «^»« 5 O -CfeiiJ^JJ?* U < . 1 O O -Cfeti-C 

1 0^r^«±ttlfSsT2.Ci*3$e>«cWSL< , lOO'C 

ckC>*i. »IET■C^f^<!:> {b^!^ (A) . (B) O^ffl 

{b^!K) (A) . (B) ^rji^-r2.i»*l/l,>, 
[0 0 2 1 ] fb^ (A) . (B) ©ig^«. 8I»T-C 
tf^C<!:WSt<. {b^i^(A) ?r2g^f§> fb^ 

(B) *fi^t-s$-c©p^©Si$«j>3«. <b^ (A) 
S^gJ©a^iW(i:'3*';^ * (< ^ 1 2 u ^-r < «c * 
/c«>. lOkw/m^ WT*W*L/<. Ikw/m' Jit 
T*536(CS?iL< > 0. 0 1-1 kw/m' 
SL/C>, -fb^ (A) . (B) ^U^UcVk.<DmmW 

^e-©**. *il>Bigffil/-Cf^©;^j«^ti{tti b 

[0022] :^^m<owmm^'?-\t. {t-^m ( a) . 

(i)S!!fii^^©ifflfi!E. ^ti^wb^w. mmmxm 
tj:t>tiK.<<. it^mis.aummji^immmi^^ tct 
znomw&f-a. m. mt^ti^m^^ifi. mm 

©^)lK<b«5-C4>S, SbfK-:?"3tifcSnO. JgSt 
14^. SnXY-:fStlft\n, 0, 3SSitat^> InT 

[002 3] ®^t5!$^ttic®liS. 

®sit8ii^@w©tt»-c*i (it) mimmm^ti, 

[0024] mWShmL^<D^^&K.r>[,^xa, ^{CKS 
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0. oififi%W±. gssfi^tiT^WSL-t^ nic 

CO 0 2.5] -^^Jtfefl:- 

0~7 0«a%, L<» 
2 0~5 0fifi%r*0> C©gS©^ 

^WfiKot^Ttt. !^u:PSS«)i:t^*5, ft?i!L<«?§ji 
»Ut»:^(*O9 0-3 0a«%. 3e.K:S?|;L/<»8Q 
~5 OS«%-C*S. 
[0 02 6] -pI^?P]^»f*- 

2 -x5^;^•^+^/;^^©fp^gfx;^f•;^3^pJ^J ; 7 $ 

ymi^- 2 -x?;l/'>.+i/;l'«:i'©Bf|tl!F]^-^SKi:^ 

h ';i5^u>i'>j3-;l/iJ-2 -x9'Jl':/f-7- Kjri' 
©~ffi7Ji'3-ji'x;^f-;i'JSniffi9J ; 7-b'^)iv i^y- 

Kxxf-ji'Spj^j?9E©8f*^^»i©WIWiJ*WSc i 

[002 7] ^mi^fikm*si.ii>. nmmwd&'Fo^ 

SiJ^ti(«:^»:©5-8 0fifl%, 5 $ L/< «2 0 

~5osa%-c*s. c©iig©^wsr*n«. tts 
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[002 8] -*y7-^|5jf^- 

i!trx;l/^©l^x;U^*yv-fei'. S£3fe^^»i©*yv 
[0029] *^v-:a-i[mcteWS. Sft^JSMi^^© 

>'v-^|S({$:^ft©2~8 0fiS%, $^(C5f$L<« 
2 0~6 0«a%t?*S3. C©!!^©^^*^*^^. 

ii!yfj(*^©ffljitcwffl-c*s. *^v-^ist(*oiyg:& 
felt. jj<y h7-f7*is<« ff6ns!^©sm Bj 

30 [0 03 0] ^^e^!^<tOr«, fci^K, yiM^ 

4wsci*irts. mmmi&mxii. immn 

@0^*S5f * b < BififiSiBS^fti© 10-70 mM.%V$> 

0, se.{c5f$i/<»2 5~5oaa%r**. ssiiffl 

50 [003 1 ] (iSISfflfflJdSeiAJCtet^S. j58l»JSiatt^^© 



11 

^tt««:Jtl/. 10-7 0«S%. 3 6KJfSL<«2 
0~5 5*fl%. S*>JfS0<»3 0~4 5Sa9«r* 

«4 0-8 08S%T*^. 10 

[0032] mmmm/KVimi,. j^^iyn-m^ 
©Hj^^^itficcJt w*b<(s 90-30 m.m% . 

3 6(C*f$L/<tt8 0-4 51ia%-C*^. fiXJSfflMfiX 

»S!L<«fiSKfflfflfi£!^^«:O9 0~3 0*a 

%, 36K!!f*b< «7 5-5 OfiS%-C*S. fiXKffl 

S C <!; (C J: Sfa^^tt^©^^«e©iiil i 1- ^ fc* 

mtsmi^-^nm^n . 5?s u < 1*4 o - 1 o o s 

g%. $6){CW*K«6 0-9 5Sfi%t?*S. MtS 

[0 0 3 3] is.mmmfs,m<-cmi,. mio^^nmic 30 

^^ttSKMU-C. W3!L'<W5 0-9 8aS%> 3 6 

«:»$u<B6o-9oss%-c*s, fRmmmmiB 

■C. *f*t<«80fi«%OT. ,k»)»3!l/<B4 0S 

mmt^ts) (D^m^mn^^^mm^o^mjk^u 40 

[0 034] ^«§tOr«. TJU+Kfif 

Si. Ti^mm. tr^;um Tfvmm. x-mty 
mm. ^^V7i mm. 5j< v u f >isbi« jsiin^ttt^ 

m. yv%mm. =<^'>u>8}jig> sttiwsi. ^rvi^m 
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«2ttJS(±<jeffl$4iS. ^MliO-ni. /ctAJi. 
[ 0 0 3 5 ] ^liSE^flli l,r. i9^U>-7-ab-U>it 

-rsiS^iU'C. iSK'fe^i'O-:^. ■fe;i'P-;^r-fef— 

[0036] *«mS©^W>3^-fiS»i OtTB. tct 

xv;l/'>3>M©^W>i^-fiS:»i0rtt. tct 

v;l/'>a>. Ti";jl'Kx;^f-;l' (J^) S^1Sfl|xv;l/ 
i^3>, ;^9'u>-Ti";;i/KxX7^;K«) S^^fli 
x-7;l/i/3>, xj}<+->^S|xvjl.i/3>. •i7U$>W 
H§xv;Ui/3>. Ti'UJl'-i^'; 3->xv;U'>3>. 

[0 0 3 7 ] mmfi^^^:^i^--tbXit. i^Vtl^/JV. 

>>F. i/';3>TJi'3+J^F^©^T;i'3+i/h'. c 

mommy ■< >\^i>(o^mvim^.^i>m^. 

(orn^W^. »6ti*7^;l/A©oIJffl4-?>Wj«tt©S! 

[0 0 3 8] f&mmmimi'C-^trimmt ltb, tc 

xXf-;Ha. x-f-jl-S. x-f-jl/xxf-;!/ 

i^si^©w«i*j§S'j : * : mm : mm. v v ^7. 

*fcB2«J£(±fiMHSnS. fiE)@fflfflfiE«}ArB> ■?•© 



13 

mitim-.'simm-.mmi- u-<>)>m: 9^v\-u 

10 

[0 039] is.mm&m^Aifiyt^'^m^-^tih(Dv$> 
^(coi»-c«, m^^umm, mTmmitm. m»mit 
mn^imm u x ^ >; -ft c ommjmiSL^i 

[0 040] fiKlgffl«lfiS®lBCD*{ii:^Si Cttt, fci 

'itbxm^-r6ummm('iictf)iv^?>. mm 
m.mu, tctm. ti^^, mm(ommi^. mm 

jt}mbxtj:im2<ommsitiii«>i>. 

c 0 0 4 n » 1 (ommshit, mm^'mi^mmb 

mvcmmxtbi,, m\<mmst,vimK^i>mntLXkt. 40 
mmmmmm<r)m^mii>cbifix^. m 

xs>^, 

[ 0 0 4 2 ] » 1 (om^uK.is<.-timmmmt bx 

!|${C|S®3:?C<. /ciAtt. LDPE. HOPE. 50 
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T*;U7T:j^!i<'; j.9'u>. OPP (Jif*!i<';7'afu 
» . CPP (ilSS{l:^';:^ofu» ^©sjojT-cif 
U>> ;)<'J-fV:?'5=-U>!5:iW;a|-l/7^>JS: EV 

.^:»:MXl3:®M5j<';«{ttf^;l/; EVOH (x5^u> 

5^) : PVDCJ^ (d<';Ji^tt'-';f'» -.^r^vx^u 

U > 1 7 U - h ^©!j< i f-;l/ ; jj< ^ - 4^ 

: ;i<VTi";ci- H ; :j<>Jif ji^y * ; ;j<y 

5, 

[0043] 3fe^U>X?|©®is!)Ti*S^coJtS3t;®i 

Sttffl^fliiLrtt. PMMA, MMA-X5^b>7> 

>. MMA4a-j<^;UX?^U>SfcttVi'n-^4^j/;l/ 
yi?^';U-H?©itft^f$, ABSl»SI©MMA^tt 

i''f7', /j<vx5^i/>, #';T';i/-h, ^y-t^;!/-?* 

;l<Vx-f-;HJ-;U7*>. SB^X;J<+i/^Bi> 
-4-^9^;l'-^>f->- 1. ^ymiKy-rs h\ 

Bl> U>l^^©S«8}fl§?r{£fflf .5 C ti)iX^ 

[0044] ESSJ!ia©8l.^5>6 , ^^>W1§{CJt-r2.S 
«(cit>^5, ^i©^I^D°D©SWffliL,r. 

^^mMAmbbX. fctfLkt. !l<y-3-.'^-< FO + 
i^i8Kx;<f-Jl/, . :^^htj->3{:, sjojrs^'K 

S> sPUtxjbTJl'a-iU^. BI)l»B5*';x;<f;l'», 

mm. =!< x-:^ T)i'mmm. (^f) rt><j Ji^hmm, 
[0045] m^t bxit. ±9amm'!^!bmimi\n 
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\t. wi-mm.m(Diim-x:m.{it^i>cti)miLy,K 
[0046] fmmmmhti^hnhi\i>wm<Dmm 

/iKoiJrtt. ^wmtti<, ^t.h<\tO. 1~6 
«0. 5^30am. K » 1 ~ 1 0 m m-C* 

3:L<13:5~1 5/im-C*»5. C©1*)S«:^S (»«) 

K:jffSO<«0. 2~5tfm. S^>H^SL/<«0. 5~ 

T ;i'KiX $ fc\t 

0. l~2mm. 36K:S?SI/<«0. S^lmmr* 40 
[0 04 8] SWiur^ ^;l/A*fflt>^JS^> 
5-500<ini, $?)«:SfSL/< «1 0-2 0 0 nm-C 

A±(c0fiSsnfc^>©-c*n«#{ciE^B^c<> ffiii. 
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A©^H{c. ^mm^umm (iBJs®14#^©fc^^)©>'^ 

-Kn-hSS?) «rJfJtS0/c'b©-C4>J:<. mov ■1)1' 
[0049] ;XtC. ^2©^fd«. fiSMfflMfiSi^B?: 
2©^p°DCcfflt,^SSM<tL-C«. it^S*S3 0 0*C 

[0050] ±ia»«!iffi*tf ^i«©lraf»ffle{coc»r 

B. ItCCKSiJ&t,**!. J?$L<« 300-1400 
•C. 36(C»SL'<B4 0 0-8 0 0-C*S. J)Dl»fiS 
3 0 0 -C^SI-C* S i . Sfet5^»)g©««9'J«S*ifi 
T1-Sto^n*i*4. fife*. JllB»tBS*i 1 4 0 0 -C^ffl 
j|fflfl<Jt?»^c<!5:S. MB. m^f^^imi 

B, S^WCcBglg^©^rStt^x#HmT. TKI^If© 
ji7ctt;</X#HmT$/cB»ST-Ctf^©;i^ «F*Lt,» 
j5l«g|3Siatt^*sft^ (A) . (B) -C^iSMffiS 

^/x^fflmT-cf»«!iffl?rtf toft < xhmmm^tm&m 
[005 1 ] mmmmoimiic-^i.^xu. mcmmit 

t£<. 0tb<aO. 1-10 MID, §6K:jif*L<B 

0. 2-4Mm-c*2>. mi. m2(0m&S'ath. ^© 

«7 0%li(±. 3 6{C*«{CB7 5%W±. l:*)»i®{C 
B8 0%Ji<±-C*S. Bjta^2jiS$B> iSSI5H3 8 
0-7 8 0nmfSOSl/. J I S R3108ie«©$^ 

1. 02©^^p°p<!:4>, ^©-v-fXKoi^XB, #CcRg 
^B)Sl,»*i. iffiiCCBl 0%WT. J:0Sfa(CB5%]i{ 
T. 3P)K:Jtfj|(CB3%iUT, ikfc«FJSK:»l%jyTT 

fiS»fflifi)a«!B. ^ffiKssnfcMiaj^aie^tc©*^ 
ii?<. coiH<!)E»e)»6n«^iii)SJi5fD©2Mtt. bj 
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[0 052] mm^fs.mit. -i2>s«:i&d. m^mi 
mm±m. m'^n^i ma^vfm. mm. sii4. wmw 

mmm-^ffrnmicidLx. mwrnmii-o. oi- 
9 5aa%. mm-Q9. 9 9£fi%, 0^b<<,m 
imw&f-o. o5~5oss%. mm. i-zos 

[005 3] mm<Dctff^mmffim^^rii>m'^(oi$. 
ffl^BicDsa«. ffifflgw«:it.i;-cjs 20 

A. Ti"; ax h ';;U-7'$i^x>3Al^©^fiXaAt> 

[0054] fiSJBffliifi£!i«)*»j§-r2>:^ffi»> mm."^ 
[0055] %mt , fixjfjfflniflg^rssjg-rsjag-c 
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fl|*iij< y xXf-Jb^HI©*!^. ^ V x;^f Jl'©i!j§Xg 
tfT^cto^x;<f-jl/3^feSt5~a^Slc;K:tei:f*Hi© 
Xg©ffiS©KJW{C. ;J<'Jx;^^;W©Kf4-C*Si'V3 

/c«8ia^^aai^©oj^gij^»ii*«: 1 a*fc«2SJj<±^ 
ttrr5ci*i-cts. -eti-encasflpfiB. «Bg©s 

[0 05 6] ±ai©:i^fi&K'tf ^«.^SSf3^*llSJfJ 

S:©)ajeMf4{C'i:>S ttfi i>1&m^W. 9 fi S . ±a© J: 

fcs«©««e?:wr2., swtt{cffinfci«)iifi£j&j'a%f# 

[0057] «ftt5JSS»«i^?:^t5{$WrS* *-ii^":>i 
*%^l!liiiSli-r2.ciK:j:-,r. mfi'i^^c.mmmLl- 

itmist-mimm s n c ©¥«t*;3u^(**«tti 

i>ctP, fi»fJ<*©)?^?r*iJi)-rsci«:J;or. ilS 
^ JUAST ©ffi,m©li*«cfiS0-r'&c i *>^i&. 

[0058] jSifiii^sit©^ *^ti(*«-r s :^ n >aiiSi 

^^<)7 i h'y )\y^. !j<yxx7";v-7^;UA^©7-r 

f*. »S!iD«i^fet?©se*i^©iiS«i{k*a-ciiii{frs 

fcB, mmmw&^^, fci^tfo. i--5oas%© 
f!)^t?yyp-;i/K:»t5(§-iir. c©53-fi5jtt:^. #yx 
Jl/©|!jjgIgct>-ri&to^xxf-jl'5iftjg)t.~S^S 
I&Kt^W •6-»©IS©ffi«©B#«8«:aS)5D 1/ . !J< y X :^ 
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[0 059] ejflMJfJp°o©«{C». j»^SS[|4^ 

mimt bx. mutfj:^y ■< ;1'A • s^- ^ 

m-rm^m^^-^iyvv^mmtbxmK\ ftffm 

{c-r*. ^©Rg{c^ffl-r.ssgi L-rtt^ ^17^;i/a 
• h©s?ji(cffiffl3nssE*i:j»i©J¥aii.^?g«* 

<mm^&<o^vi'p^mimti\x\.>i>nm>hts:i,. 

mmtbxit. o}mi»mK:isi,>xmmbitm.m 

(^^f) 7^u)m:L:^f-)i'^m-^wmmmimbi> 
iiOtbxmmctifix^i, fprnrnvz^itumisk 
?s«s^©swfi». *iBijg©jf*. immn^oi^ 
ff^mtMtfm<Dimmmmicj:Ki^ffri>*K 40 

0. 1-5M%-C*a. tfTflM©®®!!!!' ^/cO© 
«i^?Si)&«l[^©&WS«. 1 ~2 5 g/m' . 1 ~ 
1 5 g/m' *t*fSUls. 

[006 1 ] aimmtmmt. fpmm^i^o^Q 0-9 

9. 9mM%i:^^Xi,>i,Cii)mib\,K ibX, pJ 

M<bi«Bi©tii[it^». ojmmisjiiz^nim 

fi£^©^ftfiK>PtL/-C> Sf*L/< 0fifi%. § 

6«:5fSL<Bl 0~50fia%. ®*>»*L.<»1 0 
~4 0fia%*iS»SCi-C*S. «fJ|BIBI©W*K:oi,> 
TTB. #{C|S!£«^t a^. 0. l~2mm. J?$ 50 
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b<m. 2-1. 2mm, S^mtb<itO. 3- 
0. 9mmT*S. «lffl|g©ai5^i^)i$CCOt,>r». 

L/<«2 0%t^T. Mi>0tb<ai o%&.rx^i, 
m^yimmmt. )gg340~380n m©®^©:)^© 

^sjfi$d:#i$g©sfli«^ (Bmmmin»ti> 

i^K.mi^^?><otmbmm%wi) t^m^^^x. j i s r 
3 1 0 6- 1 98 5§sm<oijmiicmbxiimiitcm 

[006 2] *raK©/5!ti^i^M* (fSi^SjS^) Oco 
!|${CRBStt«:0!!i^ SfSt<«7 0%WT. S 
6CcS?Sb<«6 0%t(T. g<>»SL<«5 0%e(T 
iSS800-1800nm© 

?rH-m-rifSiCffil^S©i|B)DSfflfi«t^) i?:ffll>-C. 

J IS R 3 1 06-1 98 5ia«©:er;S«:!|ii;rit 

«). ■€-©i;Xta^-S*5 0. 0 5Mm«T*5*f*L/<. 

0. 0 3 umiy.ri)i$h(iC0tb<. 0. 0 2MmWT 

{t«jis©ii^Stt4sitai^sfc«§i?f^sitts»ai^*i 

[006 3] ^mmisJ:^-^t>i*ify^(omWjmicr> 
mM. 5~8 0M% (!if*L<«. ff&&tj:tmm^M 

1, \^.-c3 0-5 om&%) icm^m titc^mi^WLW 

mi*)btcm. nmomwtiibm, i7b>if-u-)im 
^xiy-vmicmticticj:*), 'pmmmi>i3m 

tf)iX^i. 

[ 0 0 6 4 1 STOi L.-C«. *f^X«*i»*L<. 7 

SW, 2t!(©;tf^X^©rflK:4'KM=&j^i^. 

j«ET. 7 0-1 1 o'Cfig-CiiM«i»L, ;x«c. 
V^V^-^^. ttlET. 1 2 0-1 60 -cr^siifitf 

©^t)1*:y^;^*J|f6n5. 

[0085] ^b^^^xtt. ai^fcivij^^iia («i 



(12) 
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g^^I»ffl^£i-©ffS7^;^A. mm, i^iMi? 

[006 6] j»fiU^Sft&T-^*MfiS;«5tt. 

u-©ii®. if 2'9^>'^•^;^^©^mK±<t, 7tJ''>5 

yfflse»«s«!t©iia{k^ci'{c*>. jaiBit*f4> 

iffi:^ci'©«^©fl5^rWfflrt5. «ilS.^St^T- 

[0067] 

K\ !&*5. r%j « rsfi%j rgpj « rs»g|jj 

>^©^KJ;i5tf-7fc. 
«&3RXiS|BlSf{cJ;»)fF«LA:. 

[0 06 8] 2) ig^^Dw 30 
3«iS (lilJTf-i'«S7!»5ilS(,»IH«:3 f-i') CC 

3 ) aSMSS (ftirs) 

©1 oofgfi©?gi«fi-c#f?) a'C>^i!fr2>aif'P4 
ziieoigL. nhtxtcizm^ 1 2 o'c-cx^i£«r 

*/c> JtaMa«^Sii^©B. E. T. ^ES^rS'JS 
[0069] 4 ) MSJSi^ 

5) ^f&im 50 
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y-f:^5 yi'3felS!SL3£SH-DLC-7 0 04 W\ » 
d n ^ tJS L . WTOSti-CfflB 0 tc. 

d n <0. 1 wm : O 
dn ^0. 1 ttm : X 

6) f^mm 

^m^mt. 2 5 •C©tIS?S1S*CC 1 

[0070] 

y;Kbit-r : O 
^jsfifflfi£iBa©i¥li 
1) ^©jP--/ Vv^y 

1 0 0 c c ©X i"; :x -tCC^if49 0 c c ?:f±jAi!^, 
{tSiJ^»IfS©^*4©tea©igB$^<t«:SiJ5£Lfc. iWS 
^©«fiKW2 0'C± rCtCffi^C. -^{fih^'j 

1) s?gt4 

fflSft (B*«aill(*^) «NDH-1 00 1 D 

P) K.J:'0-^^:^iWmbfc. 
[0 07 1 ] AH = (rnXSiO^^X) - {Ws^<0^-i 
X) {C*Jt>r. AH<2%t(T:0. AH^2%:xi 
L/C. 

2) mi^MMStt 

3 6 0ninW±«:*i» higg*s*5iS^«0. -eO-C^tl* 

Ji^JJXiOfc. 

2 ) 

1. bnm%^nti>im'^T\. 5. 2am^K:>(t-r 
•52jS$T2. 0*!i,>-rtxfc. 5 0%fe(T-C*i»&* 

jfiy»astt*'3 (O) ibfc. *^-c«:c>ia^«. mm 
mmtjii^ (X) iL/c. 
(00721 z)mm& 

J IS B 7 75 3 -9 3{Ci2IS©1^>^> + -^'>*- 

l[ilitt5^S:)|5«:ff)S-3/c, *ZJ»!2 0 0l^raf*«:»!iKL 
t:> $ 6(C, 1 0 0 0 h r S5?iltg©jgB^tt©^fb*>6. 
TiB©lf1iS?i{cLrc*io-C. fFffil//c. 
A : •^^X^fb*i3%*« 
B : 'N'f X^^b3&*3%«±6%*« 
C : Xmt1fiQ%)iX±. 
II 



-^Sfi^ 1(1)- 

BESlEIKi:, I TOffi{a«i^=- (S n^^S : S n/ 1 n 
= 5mol%. teST-aDw=9nin) *ih;Ux>ip{C 

1 0 w t %©iear^isrr i>mmw i o o o »%tt ji 
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mjfmmmmmic&^btcm. ^o. loo-c 
vmn (.mmmsbt) ■ i kw/m' > bWh. it^ 

m (A) itr, TJl'5-'i7Ah 'j - s e c:/h+S/K 

41 owt%-c^wrshJi'i>^i2o^4. asflp 

C0 07 3]jsftpjs^i/m #hAjagi oo'cccr 
2^H«^-r*c4ccj:or. mm^ (l l a) ?:tf 

7>*1 Owt%-C$Wr*hJl'i>«Si?l 3 0815%. 
1 0 0*Cic^HifSn/c. ( 1 1 a) {C. 5^m^ 10 

wri^ftiii^l/. 1 0 0'cr5B#ii8fig}#L/dt. iftiPf 
SCi{cJ:or. Miif* (lib) 4Wc. ff6n/c!l 
(1 1 b) iXJi^^U-f-Vi&m-riCtK:^-:, 
■C. Sit4T-?5S3 0wt%©hJH>^t5c^^ (S- 1) 

-mmmi (2) - 

Sb$WSn0 2ffiMT- (Sb^WS: Sb/Sn = 
4m 0 1%. i{SB^SDw=6nni) t»5K4 Ogp?:^ 5^ 
j|/X?^;l/^rh>2 0 0S|5CC8IJp®^L/. cntC^b^ 

(A) <!:l/rT;l'5^'i;A h s e c :/h + '>K 1 4gP 20 

iiCiO. (12a) ?:{#/c. cncc. 

(B) tbr^f^jphyy h+j/i'?^ 4iK«r^»as 

^L./dg. lJ->K5+1f-{cr2B#RIJ!ia-rSi:i{Cj; 
of. aita^iSa 1 0 w t %©ME K^^tJti* ( S - 2 ) 

[0 074] -mmWl (3) - 

ESlEUfC. I n^WZ n OfiSSte^ (in^WS : In/ 
Zn=3itiol%, iBa^i=-Sl>=25nin , THz h+i^S^S^S : 3 30 
mo l%/8Stt-T) 7:)57-nt'U>i^'j n-;Hryy9^;l' 
x-f-;U (t(T. PGM) iC3 0 t%<0i&&V^1Sit 
i>f&mW 1 0 0 Ogli^ftj^^. ^^^Hm^^CCgji^ 
Ucft. 2 (SffB'fStt;'30. 0 5kw/m 

' ) {b^i^(A) il/r. 7;U5-'i'Ahy 

-sec h +5/ F * 2 0 w t %©?Sa-C^*-r4 P GM 

^ 1 2 0 ^ttjtiJ: 0 . 5 fmip»-cmm^b 
[0075] mim^btcm, mmM^b. h aus. 

17 0-C (SttiE:^: 3kg/cm' ) icx immum 40 
tiCtl^j:-yX. (13 a) ^ntc, -XK.. it 

^ (B) iLr. (3- (3. 4iii<+i^->i'P'v=^i^ 
;U) x^;l/h";y 0wt%T^Wr-5 
PGM?§?g2 4 ogqi&. 1 7 0 *cec^f#$ti/c, 

( 1 3 a ) b^mMixmrnu-^u. no'cvz 
mimLtc. n^titcmm# ( 1 3 b) ^mmniK 

Sttaa5©II4i9>o< (3<!:ft*^c*i6. it^^ (A) . 
(B) iSlt^^-^ffliCDSlo-C^fiSLfc. f^J-A,. 
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?^-r'5CiKJ:-5-C. ii!&i^ifia3 5wt%©PGM 
»»f* (S-3) ^mc. 
[0076] -mSiWl (4) - 

■mm\ ( 1 ) tcfci^r, in^wznoma^-d 

n^WS: In/Zn= 5nol%, ifeST-SDwt 1 Inm. THz 
: 3 m 0 1 %/WSL=i-) fb^ 
(A) , (B) ©SJI. S^J:b$?ra:^/c«?f«l^«K 
1/-C. (14a). (14b) ^ 

iliiiaShfc I nSWZ n Oiia8Rti^*J««i^«IS3 0 

w t s h ( s - 4 ) -mtL. 

-mm 1(1)- 

*te^i (4) cctec^r. ■fb^i^ (A) <&^fflL^ct,^fei 
W*. HSfit^i (4) ii^atcur, 3t«ii=-«g3 0w 
t%©h;i'i>^Jt5(^ (Sc - 1 ) 

[0 07 7] -J:b«J0!ll (2) - 
mm\ (4) {C*jl,>r. Kfflf* (14a) %iBill/fc 

fg. fb^^ (B) ?rffiffltt-r. i^^^•^^^-5^-■c^)D?^?g 
iffiT^citciO. aSii^rges Ow t%©h;ux>^> 

«!(* (S c -2) *f#/c. ±iHS«JI0IIl ( 1 ) ~1 

(4) . vcmmi ( 1) -1 (2) t?ff6n/c, mm^ 

tj[(**©iSi«ii^©^^ite*. MO'«:s?§<i^t5c<*©»» 
:»tijeiS©i?ffliilSm4« 1 {ciF-r. 

-%%m2 (1) - 

^{>i|l (3) ■C^i/cPGM^tS(^* (S-3) 7 7g|5 
4. nJgS'J-C*45^5j-i'9^;l'7$U- h 1 0 OSBJC^Jin 

T. h;Ux>4^J6SS0. -5ia-r4CiCCj;-5t:. M 
a^iK^?: 2 0 w t %$WrSWSSiJ^»(* ( P - 1 ) «: 

fffc. f#enfcDi^?Rj^t5[(**©a^iT-©^tsiftaofp 

[0 07 8] -l:bl5t«I2 (1) - 

wmz { 1 ) k:*}c>-c. mm id) -c^/tPGM 

5>tJ(<* (S c - 1 ) 4ffll^Sm«. llteF!l2 ( 1 ) i 

i^«ccL-c, jaii»«[i^?:2 0 w t 
(Pc - 1 ) =&»fc. nhMmmmwp^<m^ 

-wmz (1 ) - 

HSfiPJl (4) t?{f/<:h;l'X>^tJ({$ (S-4) 100 
ffi (HJg^JtSSS 0 w t %. *K»ffli5 0/@«^) 8 

ospjc^jratg^b. :5>ti(ja;aum , i^e^bsi] (:}<') 

-fVi^r:f-h) 6SIJ48SJH11/-C. ^^ffflfiXigj (C- 
1 ) ^ifSSt/c. 

[0079] -•mm'i (2) - (5) - 
Wm-i (1) {cfet^r. ^im. f^'ryr- fiS^. ig^ 
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(1) mmicbtmnrnmi {c-2) ~ (c-5) 
-ttms ( 1 ) - 

mmm3 ( i > tcfcc^r, ^t^^^ht®*^ i ( i ) 
/chJi'i (sc- 1 ) imtimit. mt&m 

3(1) ilSIfiltcUT. ^l4iBgEi» (Cc- 1 ) 4fffc. 
[0 08 0] -it^WlS (2) - 
IU6«»|3 (1) {Ctet,>-C. ^>f5(i*4J:t©W 1 (2) rf# 
A:h;l'X>»»ft (Sc-2) i&ffiffl^'SfeiJI-tJ, UliWI 

3(1) tmmbx, mifmm^ (cc- 2 ) ^wc 10 
i«iS0ii3 ( 1 ) v'i^6titcmn (c - 1 ) , ibf^piis 

( 1 ) . 3 (2) Vt^ibtxtcmn (Cc- 1 ) . (Cc- 
ZXD^^v h7-<7*it«l!tfcife**^3«:^-r. 

-mmm4 ( 1 ) - 
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